Antitumor vascular strategy for controlling experimental metastatic spread of human small-cell lung cancer cells with ZD6474 in natural killer cell-depleted severe combined immunodeficient mice.
Small-cell lung cancer is often characterized by rapid growth and metastatic spread. Because tumor growth and metastasis are angiogenesis dependent, there is great interest in therapeutic strategies that aim to inhibit tumor angiogenesis. The effect of ZD6474, an orally available inhibitor of vascular endothelial growth factor receptor-2 (VEGFR-2) and epidermal growth factor tyrosine kinases, was studied in experimental multiple-organ metastasis models with human small-cell lung cancer cell lines (SBC-3 or SBC-5) in natural killer cell-depleted severe combined immunodeficient mice. Intravenously inoculated SBC-5 cells produced experimental metastases in the liver, lung, and bone whereas SBC-3 cells produced the metastases in the liver, systemic lymph nodes, and kidneys. Daily oral treatment with ZD6474 (50 mg/kg), started on day 14 (after the establishment of micrometastases), significantly reduced the frequency of large (>3 mm) metastatic colonies (in the liver and lymph nodes) and osteolytic bone lesions. ZD6474 treatment did not significantly reduce the frequency of small (<2-3 mm) metastatic lesions found in the lung (SBC-5) or kidney (SBC-3), consistent with an antiangiogenic mechanism of action. Immunohistochemical analysis of SBC-5 metastatic deposits in the liver showed that ZD6474 treatment inhibited VEGFR-2 activation and induced apoptosis of tumor-associated endothelial cells, resulting in decreasing tumor microvessel density. ZD6474 treatment was also associated with a decrease in tumor cell proliferation and an increase in tumor cell apoptosis. The antitumor effects of ZD6474 were considered likely to be due to inhibition of VEGFR-2 tyrosine kinase because gefitinib, a small-molecule inhibitor of epidermal growth factor receptor tyrosine kinase, was inactive in these models. These results suggest that ZD6474 may be of potential therapeutic value in inhibiting the growth of metastatic small-cell lung cancer in humans. Phase II trials with ZD6474 are currently ongoing in a range of solid tumors.